The objective of this review was to scope the literature on nature-based interventions that could be conducted in institutional settings where people reside full-time for care or rehabilitation purposes. Systematic searches were conducted across CINAHL, Medline, Criminal Justice Abstracts, PsycINFO, Scopus, Social Care Online and Cochrane CENTRAL. A total of 85 studies (reported in 86 articles) were included. Four intervention modalities were identified: Gardening/therapeutic horticulture; animal-assisted therapies; care farming and virtual reality-based simulations of natural environments. The interventions were conducted across a range of settings, including inpatient wards, care homes, prisons and women's shelters. Generally, favourable impacts were seen across intervention types, although the reported effects varied widely. There is a growing body of literature on nature-based interventions that could be applied to a variety of institutional settings. Within most intervention types, there is sufficient research data available to perform full systematic reviews. Recommendations for future systematic reviews are offered.
Introduction
There is extensive evidence that contact with nature has a range of beneficial effects for human health and wellbeing. These include positive effects for specific groups, such as people with dementia (de Bruin et al. 2015) , clinical depression (Gonzalez et al. 2011 ) and cancer (Cimprich and Ronis 2003) , as well as more general impacts (e.g. (Bowler et al. 2010) . Using public health data for the whole of England, Mitchell and Popham (2008) showed that access to green spaces significantly reduced levels of poor health associated with income deprivation. A recent review of research on urban green spaces for the World Health Organization concludes that they have a positive effect on health, especially for children, pregnant women, senior citizens and economically deprived communities more generally (World Health Organization 2016) . Evidence increasingly indicates that active engagement or connection with nature is especially valuable (Mayer et al. 2009 ). However, even passive exposure to nature has been shown to potentially have a positive effect (Honold et al. 2016; Van den Berg et al. 2016) .
This substantial evidence for the benefits of contact with nature has led to the growth of naturebased programmes run by governmental, private or third sector organisations in many parts of the world. Such programmes are diverse in their design, settings and target populations. Some of the main types are Green Exercise activities (including 'exercise prescription' programmes) (Swinburn et al. 1998; Pretty et al. 2005) , therapeutic horticulture (Sempik et al. 2014) , wilderness or wild-naturebased activities (Clark et al. 2004 ) and programmes focused on encounters with animals -such as Care Farms (de Boer et al. 2017) , Animal-Assisted Therapy and Animal-Assisted Activity (Majić et al. 2013) . Individual programmes within these categories may be targeted at people with specific health/ wellbeing problems or be open to anyone who feels they may benefit from involvement. Similarly, programmes vary in whether they take referrals from health and social care agencies, attract participants through self-referral or a mixture of the two.
Given this diversity in nature-based programmes, it can be difficult to gain an overview of the literature in terms of what kinds of intervention may be helpful in what settings to what types of people. There have been numerous evidence reviews and syntheses in the last five or so years, assessing current knowledge in relation to different kinds of nature-based interventions. Some have focused on particular types of intervention across a range of potential areas of impact, such as horticultural therapy (Kamioka et al. 2014) , animal-assisted therapy (Nimer and Lundahl 2007) , gardening (Clatworthy et al. 2013 ) and conservation activities (Husk et al. 2013) . Others are focused on specific target groups, such as people with dementia (Whear et al. 2014) , schizophrenia (Liu et al. 2014) , troubled adolescents (Harper et al. 2007) , older adults (Wang and MacMillan 2013) and people in prison (Cooke and Farrington 2016) . However, it may be that these interventions could be helpful for other groups that have not yet been identified in previous systematic reviews.
While the reviews and syntheses cited above provide some very useful insights, we are not aware of any attempts to scope the body of literature on nature-based interventions that could be used in institutional settings. People residing in institutional settings (i.e. prison inmates, hospital inpatients and care home residents) typically have reduced opportunities to engage with the natural world -and indeed reduced agency more broadly. Consequently, nature-based interventions could be of particular relevance to these groups. A scoping review in this area helps to hone future systematic review designs, and identify key questions for primary research studies to address. We would also argue that the specific institutional contexts in which many interventions take place -whether they be schools, hospitals, prisons, workplaces or any other setting -need to be considered when seeking to understand therapeutic processes. The mechanisms through which engagement with nature-based interventions are beneficial may differ substantially in different contexts. The review we present in this article, therefore, focuses on evidence from both quantitative and qualitative studies to address the following questions:
(1) What types of nature-based intervention are currently being used to support wellbeing in institutional settings? And which other modalities could be feasible? (2) Are particular intervention modalities more commonly used in particular settings? (3) Is there evidence that nature-based interventions in institutional settings impact on the health and wellbeing of those who participate in them? (4) If so, has the literature identified specific therapeutic mechanisms that may be worth examining in future primary and secondary research?
Methods

Literature scoping approach
A scoping review was chosen as the most appropriate way to address our aims. Our research question concerned the impact of nature-based interventions on health and wellbeing in institutional settings. Institutional settings are here defined as any setting in which people reside full-time for care or rehabilitation purposes. Because this is a complex area that has not been comprehensively reviewed before, an approach was needed to clarify key concepts (e.g. what types of nature-based interventions are available? What counts as an 'institutional setting'? And what outcome and process evaluations of nature-based interventions have been used?). Scoping reviews can enable investigators to map out a field of research but in addition to mapping reviews they begin with specific concerns to identify gaps in the literature for subsequent primary studies and determine appropriate questions for full systematic reviews (Armstrong et al. 2011) . Although scoping reviews do not systematically assess the quality of studies or formally synthesise findings, the review methods should be clear and reproducible. To this end, we followed the five stage process developed by Arksey and O'Malley (2005) : (1) identifying the research question; (2) identifying relevant studies;
(3) study selection; (4) charting the data; and (5) collating, summarising and reporting the results.
Search strategy
The Cochrane Library was searched for existing reviews, resulting in a total of 507 hits where, after screening, only two Cochrane reviews and nine other reviews were considered relevant. In addition, five other reviews were later found through manual searches. None of the identified reviews specifically addressed benefits and adverse effects of nature-based interventions for people residing in or being referred to institutional environments. An initial list of keywords for intervention types was based on two existing systematic reviews in the subject area which explored general health benefits of participation in environmental enhancement and conservation activities (Husk et al. 2013 ) and nature-assisted therapy (Annerstedt and Währborg 2011) , neither of which specifically focused on institutional settings. A wide range of intervention-related keywords was drawn up to include any type of naturebased intervention that is considered feasible to conduct with an adult population in an institutional setting, including varieties of therapeutic horticulture, gardening activities, animal-based therapies, outdoor and wildlife interventions. However, this extremely wide initial pilot search resulted in a total 164.666 hits in CINAHL alone, requiring us to significantly narrow down the scope of the search to increase specificity. As a result, subsequent searches combined (AND) a wide range of interventions with the condition of an institutional or hospital-based setting and (AND) relevant health outcomes. The final search strategy is presented in Appendix S1. The following databases were searched between March and April 2017: CINAHL, Medline, Criminal Justice Abstracts, PsycINFO, Scopus, Social Care Online, Cochrane CENTRAL. Search results were saved and imported into an Endnote database. Table 1 shows the number of 'hits' retrieved from each database.
In addition, reference lists of all included studies were screened for further relevant studies but given the limited resources and specific purpose of this scoping review, we concentrated on studies that were thought to add to the breadth of electronic hits to give a better overview of settings and intervention types that are currently being used. A total of 21 additional studies were retrieved and included for data extraction.
Inclusion criteria and data extraction
Only peer-reviewed journal articles published in English were considered in this review. Included target populations were any groups of adult participants who are based in an institutional setting, or who were taking part in nature-based interventions for care or rehabilitation purposes that would be feasible to conduct in institutional settings. Although this meant not all the study samples were based in institutional settings, this inclusion criterion was applied to gain a wider perspective on interventions of possible use in such contexts. Such interventions included:
• Therapeutic horticulture and ecotherapy • Offenders and Nature (O&N) schemes -e.g. habitat restoration, path maintenance and general forestry • Animal-based therapies -pet facilitated therapy (PFT), care farms, prison-based animal programs (PAPs) • Outdoor conservation activities -e.g. litter picking or tree planting • Gardening-based activities -e.g. guided garden walks, supervised allotment gardening Conversely, studies which could not realistically be conducted in an institutional environment and general experiences of nature in an open setting, such as natural environment therapies, wilderness-based and adventure programmes, were excluded. Likewise, exercise and sport-based interventions taking place outdoors were excluded as well as interventions primarily aiming to increase physical wellbeing. All full-text screening was performed independently by two reviewers who met regularly to discuss emerging conflicts.
Two reviewers undertook data extraction and met regularly to discuss emerging issues, progress and potential conflicts. For all studies, data were extracted into standardised tables, covering: type of institutional setting; target population; participants; study design; methods; intervention details; key findings; and conclusions. For qualitative studies, we summarised main themes and key concepts based on the reporting and included quotes, while for quantitative designs measurements in group differences and effect sizes were extracted where reported. No duplicate entries were created for any studies that employed more than one intervention type.
Data collation approach
Individual studies were analysed in a three-part process designed to address the review aims. First, similarities and differences among different interventions were noted; second, the common methodologies used to evaluate each intervention type were noted; finally, general patterns in study findings were noted and narratively summarised. For this purpose, studies were grouped and tabulated into the following intervention types: (1) Garden and horticulture-based interventions, (2) Animal-based interventions, (3) Care farms; and (4) Simulated nature-based interventions. It is important to note that these categories are deliberately broad for the purposes of this scoping review. Future systematic reviews and meta-analyses should aim for more fine-grained analysis of specific intervention subtypes, because different types of intervention within each class are likely to have different therapeutic mechanisms -for instance, an animal-based intervention that involves training service animals is likely to produce different effects to an intervention where companion animals are brought into an institution.
Findings
Overview of studies Figure 1 shows the study selection process. The database searches yielded 3336 hits, and a further 17 articles were identified through manual searching. The majority of articles were excluded at title/ abstract stage, and of 201 screened full-texts, a total of 85 studies (reported in 86 articles) were included. There were almost twice as many quantitative designs (n = 49) compared to qualitative studies (n = 28) with only 8 employing a mixed-methods design.
The reported nature-based interventions were conducted in a range of different settings 
Target populations
Across all included studies (n = 85), total participant population was approximately 3208, with some studies not reporting or only inadequately reporting population figures. A third of all studies (n = 28) were conducted with mental health patients or those referred for a mental health problem. The second biggest target group was that of elderly citizens and nursing home residents (n = 19). Table 2 shows the specific settings and target populations studied within each type of nature-based intervention. It can be seen that people with mental health problems were the most commonly targeted population for both garden-based/horticultural therapies (n = 18/41 studies), and for care farms (n = 8/8 studies). By contrast, animal assisted therapy was most commonly offered to hospital inpatients (n = 12/33 studies), and virtual reality based interventions have not yet been studied in an applied setting. More detailed descriptions of the target populations and settings are available in the Online Tables S1, S2, S3 and S4.
Gardening and horticulture-based interventions
41 studies used some form of gardening or horticultural intervention, almost half of which (n = 20) were also set in a garden space. Seven were conducted in nursing homes, seven in a hospital setting, five at other institutions and only one in prisons and on care farms, respectively. There was a balance between quantitative (n = 18) and qualitative (n = 18) designs, with five studies using a mixed-methods approach ( Table 2) . Among the quantitative studies, a range of designs were reported, including controlled (n = 3) and uncontrolled (n = 6) before-after studies, RCTs (n = 3), cross-sectional surveys (n = 3), quasi-experiments (n = 2), one case study and one retrospective cohort study ( Table 2 ). The majority of the interventions in this class were therapeutic gardens. However, there was substantial variation in terms of the level of active engagement required of participants -some of the interventions comprised only an attractive garden for participants to wander around (Heath and Gifford 2001; Detweiler and Warf 2005; Ottosson and Grahn 2005; Rappe and Kivelä 2005; Rappe et al. 2006; Edwards et al. 2013) , while others involved varying levels of engagement with structured gardening activities ranging from flower arrangement and seed nursing, to conservational activities (see online Table S5 for additional details).
The outcomes of interest in the quantitative studies typically included measures of quality of life, health-related quality of life, and activities of daily living (see Online Table S5 for a full description of measures). Some studies also included objective measures of physical health (Austin et al. 2006) , and biomarkers for inflammation (Bay-Richter et al. 2012) and stress (Ottosson and Grahn 2005) . The findings of the quantitative studies generally showed a trend toward improvement with horticultural and garden-based therapies. However, the effect sizes for improved outcomes were often modest, and many studies did not find statistically significant improvements or between-group differences on primary and secondary outcome measures (Online Table S6 ). Of particular note, the three RCTs did not report significant between-group differences on most outcomes, although Bay-Richter et al. (2012) did note a reduction in inflammatory biomarkers in the horticulture group. It may be that horticultural therapy has a long-term benefit in reducing inflammatory responses, though this would need confirming in larger studies with a longer follow-up.
Among the 18 qualitative studies, all collected some data through semi-structured, in-depth interviews or focus groups with participants, while 10 studies combined these with some form of participant observation to gain additional insights into experiences of the gardening activities. The majority of studies used a structured thematic analysis approach, four studies used a grounded theory approach, and two others drew on some form of phenomenology. The exact type of intervention varied between studies and was rarely reported in detail, ranging from general gardening activities and growing produce to supervised garden walks and more recovery-oriented approaches in combination with arts therapy, craft-making and relaxation techniques (see Online Table S5 ).
Across the case studies there was considerable overlap between emerging themes, frequently stressing the benefits from community and togetherness gained by sharing the experience of horticulture with people in similar situations as well as a sense of mutual nurturing with improved resilience from the contact with nature. Overall, gardening and horticulture were perceived as beneficial to both physical and mental wellbeing, and the studies identified a range of mechanisms through which therapeutic benefits were gained. These included: purposeful activities to improve mood and to escape life's pressures, learning new skills, making new social contacts, and being part of a group (Eriksson et al. 2010; Barley et al. 2012; Adevi and Mårtensson 2013) . Another recurring theme was the value of sensory stimulation and physical engagement in the gardens (see (Adevi and Lieberg 2012) where in addition to gaining increased autonomy and self-confidence through growing and harvesting plants and fruit, participants also appreciated the aesthetic experience including bright colours and smells with reported beneficial effects to their emotional wellbeing. However, Parr (2007) also reported that participants encountered several difficulties resulting partly from a lack of training and being under the effects of medication where conflicts arose between participants when having to perform hard work in bad weather conditions. While providing valued aesthetic and visual improvements to public places, there are dangers of exploitation where other parties benefit more from the participants' unpaid labour. Overall however, the studies emphasised the therapeutic potential of garden-based interventions for mental and physical health as well as wider benefits to the community (Online Table S6 ).
Animal-assisted interventions
Thirty-three studies of animal-assisted therapy (AAT) were identified, including quantitative (n = 25), qualitative (n = 5) and mixed-method (n = 3) designs. Of the quantitative studies, a majority of pretest-posttest or quasi-experimental designs was seen (n = 15), as well as six randomised controlled trials. The majority of the interventions were carried out in hospital settings (n = 19), as well as nursing homes (n = 7), prisons (n = 6), and one hospice ( Table 2) .
The outcomes of interest in these studies predominantly comprised measures of self-reported mood (e.g. the Brief Symptom Inventory, the Profile of Mood Survey, and the Trait-State Anxiety Instrument), and physiological proxies for stress, such as cortisol levels (see Online Table S7 for full details). Additionally, several studies examined the types of social interaction facilitated by the presence of an animal. Generally, favourable improvements in mood and increases in social interaction were observed throughout the corpus of literature (Online Table S8 ). However, several studies reported a lack of significant between-group differences on key measures (Stasi et al. 2004; Johnson et al. 2008 ). The qualitative studies identified a number of common psychosocial mechanisms through which AAT provided benefits, such as taking responsibility for an animal (Cushing et al. 1995; Rossetti et al. 2008; Mercer et al. 2015) , and stress reduction (Katsinas 2000; Sockalingam et al. 2008; Mercer et al. 2015) .
Care farms and simulated nature interventions
Eight studies were conducted at care farms, with the majority (n = 5) using exploratory qualitative designs, followed by two quantitative and one mixed-methods design. The qualitative studies (Elings and Hassink 2008; Hassink et al. 2010; Pedersen et al. 2012; Iancu et al. 2014; Ellingsen-Dalskau et al. 2015) all conducted semi-structured interviews or focus groups with participants on the farms to explore and interpret their experiences using thematic analysis. Hassink et al. (2010) also included other groups of farm workers and farmers to compare their experiences with those of the clients (Online Table S9 ). Across these studies, participants valued their stay at the farms and particularly appreciated the different farming activities (including fetching feed, cleaning, milking and feeding) and spending time with the animals and farmers which gave them both a sense of daily routine and renewed confidence and resilience. Participants also benefited from feeling appreciated by farmers and animals alike, while being treated as equals in a tranquil community (Hassink et al. 2010 ) which also helped them stay away from areas where they were tempted by drugs and alcohol (Elings and Hassink 2008) . Overall, the daily work routines, nature-based environment and contact with farmers and animals were found to promote autonomy and mental health and support people's transition back into work. However, in their focus groups Elings and Hassink (2008) found that care farms only had limited effects in achieving longer-term occupational change (Online Table S10 ).
Using video recordings of the participants' daily activities and interactions on the farms in addition to before-after psychiatric measures, Berget et al. (2007) and Pedersen et al. (2011) found that occupational therapy with farm animals and performing challenging and complex work tasks at the dairy farm can result in a decline in depression, and state-anxiety symptoms. Work intensity correlated with increased self-efficacy (r = 0.82, p < .001) and decreased anxiety (r = 0.7, p < .05) as observed by Berget et al. (2007) , while depression scores on the BDI-IA scale in Pedersen et al. (2011) decreased from 25.9 (SE = 2.8) at the start of intervention to 19.1 (SE = 3.9) at the end, as anxiety levels also decreased by 5.7 points and generalised self-efficacy scores were improved from 22.3 (SE = 1.6) to 25.6 (SE = 2.1). Pedersen et al. (2012) also found significant negative correlations between anxiety and farming activities such as milking procedures (r = -0.62, p = .02) and moving animals (r = -0.58, p = .03). In their mixed methods study, Hine et al. (2008) found that after spending time on a care farm, participants' self-esteem (RSE) increased by 1.82 points (p < .01) with significant improvements on six indicators of mood (anger, confusion, depression, fatigue, tension, vigour, all, p < .01) . The potentially beneficial effects of these activities for participants' mental health clearly add to the general appreciation of the natural setting and social interactions found in the qualitative studies (Online Table S10 ).
Virtual reality-based
Three studies of virtual reality (VR)-based simulations of natural environments were identified (de Kort et al. 2006; Alvarsson et al. 2010; Annerstedt et al. 2013) . All three were experimental, lab-based studies which compared different types of natural environment simulations with respect to objective and/or self-reported stress reduction. Alvarsson et al. (2010) compared different kinds of natural or non-natural noise simulation in a simulated natural environment; Annerstedt et al. (2013 ) compared natural sounds vs. no sounds, while de Kort et al. (2006 compared different levels of immersion (72″ vs 31″ screens) on recovery from stress (Online Table S11 ). Alvarsson et al. (2010) and Annerstedt et al. (2013) both found that the addition of natural sounds to virtual environments could facilitate faster recovery from stress, while de Kort et al. (2006) found that increased immersion could enhance the restorative potential of a simulated natural environment (Online Table S12 ).
Discussion
Nature-based interventions offer a promising way to support the wellbeing of a range of groups with varied occupational, clinical and social needs -and this may be particularly important for people based in institutional settings, who typically have reduced access to nature in everyday life. To our knowledge, this is the first scoping review of nature-based interventions in institutional settings to become available, and we have described a large body of literature across a variety of populations and contexts. Based on our findings, we have been able to identify a number of important gaps in the literature. Particularly, we have identified a number of challenges and questions for future systematic reviews and primary studies to address, which we will now discuss.
First, it was notable that different intervention types were more popular in different institutional settings, and with particular client groups. For instance, care farms were typically conducted with clients with occupational needs, such as re-entry into paid work and overcoming drug and alcohol addiction. The structured, work-based format of care farm interventions may be particularly well suited to supporting such clients. Therapeutic horticulture was often applied in residential care settings, and may be a useful therapy modality for interventions that aim for general improvements in wellbeing. Animal-assisted therapy was particularly popular in prison settings, and, again, may be well suited to the context and desired outcomes for this group -such as taking responsibility for an animal's wellbeing, and learning how to care for and train them. The qualitative findings for each therapy modality do suggest the interventions have been matched to the context in such a way, and it may be worthwhile in future research to compare different therapy modalities in the same setting, and to explore whether differing psychosocial mechanisms of benefit can lead to different types of outcome.
However, comparing intervention types is complicated by the fact that, even within each therapy modality identified in this review (horticulture and gardening-based therapy; animal-assisted therapy; care farming; and virtual reality-based therapy), there were often substantial divergences in activities, delivery and intensity. Future systematic reviews would benefit from examining the effects of specific types of nature-based intervention within these categories separately. Broadly speaking, we would suggest the following classifications might be useful to obtain more fine-grained analyses of different intervention modalities:
• Gardening and horticulture-based therapies: (1) Therapeutic wander gardens (i.e. Gardens based on-site of institutional settings that require no active input from participants); (2) Therapeutic crop and plant growing (comprising planting and plant caring activities); (3) Arts and commercial-based horticulture (using the products of therapeutic growing to create artistic objects, food and produce for sale at local markets). • Animal-assisted therapies: (1) Time-limited, structured visits from therapeutic animals (e.g.
Bringing dogs into care homes for a weekly allotted time); (2) Animal adoption (e.g. Providing a canary for residents of a facility to care for); (3) Animal training programmes (e.g. Training service dogs) • Care farming: (1) Primarily arable farming; (2) Primarily livestock farming; (3) Mixed farming.
In terms of future systematic reviews, several modalities of nature-based interventions have already been examined, notably animal-assisted therapy in prisons (Cooke and Farrington 2016) , gardens for supporting wellbeing among people with dementia (Whear et al. 2014) , gardening for people with mental health difficulties (Clatworthy et al. 2013 ) and horticultural therapy for various illness outcomes (Kamioka et al. 2014) . Our findings suggest that additional systematic reviews of animal-assisted therapy in hospital and care home settings, and of care farming for occupational rehabilitation, may be warranted. Additionally, future reviews will likely need to incorporate a range of evidence types to gain an informative picture of these interventions. For example, the evidence for care farming typically comes from detailed qualitative field studies, and so may be well suited for a qualitative metasynthesis, which may be helpful for gaining insights about the therapeutic mechanisms of care farming that go beyond the findings of the original studies. In terms of garden-based and horticultural therapies, a wide range of qualitative and quantitative evidence is available, and a realist review approach may be of use for understanding these interventions. Realist reviews address the question of what works for whom in what context (Wong et al. 2013) and so may be able to unpick the linkages between the qualitative and quantitative evidence pertaining to such interventions. The evidence for virtual reality-based simulations of nature is currently limited to lab-based studies, and we would advise interested researchers to wait until further evidence becomes available before attempting a systematic review of this type of therapy, whereas more original primary research in this area is clearly required and encouraged. Additionally, future systematic reviews of any therapy modality will have substantial complexity to manage in terms of the duration and intensity of therapy.
This scoping review has identified a wide range of empirical literature on nature-based interventions to support wellbeing. Due to the time and resource limitations of the project, we have certainly not included all the available literature for each therapy type, and we had to make a trade-off between sensitivity and specificity in our search strategy. Additionally, as is typical for a scoping review, we have made no attempt to formally assess the quality of the included literature, nor to synthesise findings from individual studies. Consequently, definitive conclusions about the efficacy of these therapies is beyond the scope of our study. However, the review benefited from a systematic search, a thorough process for including and excluding studies involving two reviewers, and detailed extraction of key aspects of the methods and findings across this body of literature. This enabled us to identify the overall pattern of evidence for these types of interventions, to examine the contexts in which they are typically implemented, and to identify important questions for subsequent primary and secondary research to address.
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